Trypanosomatids are protozoan micro-organisms that cause serious health problems in humans and domestic animals. In addition to their medical relevance, these pathogens have novel biological structures and processes. From nuclear DNA transcription to mRNA translation, trypanosomes use unusual mechanisms to control gene expression. For example, transcription by RNAPII (RNA polymerase II) is polycistronic, and only a few transcription initiation sites have been identified so far. The sequences present in the polycistronic units code for proteins having unrelated functions, that is, not involved in a similar metabolic pathway. Owing to these biological constraints, these microorganisms regulate gene expression mostly by post-transcriptional events. Consequently, the function of proteins that recognize RNA elements preferentially at the 3′ UTR (untranslated region) of transcripts is central. It was recently shown that mRNP (messenger ribonucleoprotein) complexes are organized within post-transcriptional operons to co-ordinately regulate gene expression
Introduction
The order Kinetoplastida includes trypanosomatids of medical importance causing diseases such as sleeping sickness in Africa (Trypanosoma brucei), Chagas disease in the Americas (Trypanosoma cruzi) and different clinical forms of leishmaniasis (Leishmania spp.) [1] [2] [3] [4] . Trypanosomes and leishmanias exhibit complex life cycles, with different developmental stages that alternate between vertebrate and invertebrate hosts. T. cruzi and Leishmania replicate extracellularly within the insect, but have to infect cells to multiply within the mammal. In contrast, the African trypanosome is extracellular in both hosts. The transcription initiation sites mediated by RNAPII (RNA polymerase II) remain a puzzle since only a few of them have been identified so far. Transcription in trypanosomatids is polycistronic but, in contrast with operons in bacteria, polycistrons require RNA processing before translation. Individual transcripts are then generated by 5′ trans-splicing and 3′ polyadenylation. Given these unusual genetic mechanisms, trypanosomes rely on post-transcriptional processes to regulate gene expression, including control of mRNA turnover and translational efficiency (for a review, see [3] ).
Genes, transcription and RNA processing
Chromatin and DNA organization Trypanosomes present high divergence in histone sequences relative to other eukaryotes, mainly in the regions subjected to post-translational modifications (reviewed in [5] ). The three parasites contain multiple copies of the four core (H2A, H2B, H3 and H4) and linker H1 histone genes. Novel variants for H2B, H3 and H4 have been found, but no homologues with CenH3, which is required for kinetochore assembly during mitosis, are present in TriTryps [1] . However, 'regional' centromeres have been reported in trypanosomatids that can encompass large regions of chromosomal DNA, just like in higher eukaryotes. In these parasites, this region includes a transcriptional 'strand-switch' domain, so-named because somehow it manages to direct transcription in both directions. In addition, chromatin is not condensed into chromosomes during cell division. Because of this, pulsed-field gel electrophoresis was used to perform karyotype analysis of TriTryp genomes. Differences in chromatin condensation are also seen during the cell cycle. In the replicative non-infective T. cruzi epimastigote and amastigote stages, small amounts of heterochromatin are observed inside a spherical nucleus with a large nucleolus, whereas in infective trypomastigotes heterochromatin is abundant throughout the nucleoplasm in an elongated nucleus with no nucleolus.
Another example of the trypanosomatids' unusual biology is the single mitochondrion present per cell that forms finger-like extensions throughout the parasite cytoplasm. The mitochondrial DNA, known as kinetoplast DNA, is formed by thousands of concatenated circular molecules making up a structure that is visible by optical microscopy (reviewed in [6] ). To add more complexity to this organization, the genetic information in the mitochondrial DNA is modified in the RNA transcripts through a complex mechanism involving the addition/ deletion of uridines; in some transcripts hundreds of uridines are added/deleted, resulting in a translatable mRNA (reviewed in [7] ). RNA editing, the name given to this mechanism of post-transcriptional modification of the genetic information, was discovered in T. brucei and later found in other eukaryotic cells.
Nuclear genome structure and content
The genome of T. cruzi is the largest (55 Mb and ~12 000 genes) compared with the other two species. The T. brucei genome is 26 Mb and contains 9068 genes, whereas the Leishmania genome is 32.8 Mb with 8311 genes [8] . The L. major haploid genome content is organized in 36 relatively small chromosomes, whereas the T. brucei genome is organized in 11 large chromosomes [9] . In T. cruzi, a total number of 41 small chromosomes were assembled through a combination of sequence information and pulsed-field gel electrophoresis [10] .
The genomes of these trypanosomatids are organized into large polycistronic gene clusters, that is, tens to hundreds of protein-coding genes arranged sequentially on the same strand of DNA. A comparative analysis of TriTryp genomes revealed that orthologous clusters of protein-coding genes and many functional proteins domains are conserved. Moreover, genes are highly syntenic (meaning conservation of gene order), being 68% of the T. brucei and 75% of the L. major genes in the same genomic context [8] . Also, trypanosomes have lost most of the introns, as cis-splicing has only been observed for two genes. As a consequence of the polycistronic transcription, genes are densely clustered and separated by intergenic regions, always rich in pyrimidine tracts that are important for mRNA processing and gene regulation [11] . Tandem arrays of rRNA genes are found between the large polycistronic gene clusters, whereas tRNA genes are organized into clusters mostly located at the boundaries of the polycistronic gene clusters.
One general characteristic of the TriTryp genomes is the high content of repeats, which in the specific case of T. cruzi represented a challenge for genome assembly. At least 50% of the T. cruzi genome is composed of repetitive sequences present predominantly within members of large gene families of surface antigens such as mucins, trans-sialidases and the newly discovered mucin-associated surface proteins. In T. brucei, this is represented by VSG (variant surface glycoprotein). Also, most of these families include a large amount of pseudogenes with unknown function in T. cruzi (25% in the mucin family, for example), but that are important in the generation of antigenic variation in T. brucei (reviewed in [12] ).
The ends of the chromosomes in trypanosomatids contain telomeric repeats, while subtelomeric regions are composed of variable repetitive elements responsible for most of the differences in size between homologous chromosomes (reviewed in [13] ). In some parasitic protozoa, subtelomeric tracts may serve to modulate the activity of genes involved in virulence. This is the case for the antigenic variation of T. brucei [14] . Interestingly, in T. cruzi, which does not undergo antigenic variation, subtelomeric regions are still associated with genes encoding surface antigens [15] . Moreover, although subtelomeric satellites are absent in T. cruzi, subtelomeric regions are still associated with retroelements (reviewed in [16] ). The genomes of T. brucei and T. cruzi are filled with interspersed elements: LTRs (long terminal repeats) and non-LTR retroelements. In fact, the non-LTR elements account for 5% and 17% of T. brucei and T. cruzi genomes respectively. Additionally, in L. major, two families of small non-LTR retrotransposons, named LmSIDER1 and LmSIDER2, were found [17] . LmSIDERs are ~70 times more abundant in L. major compared with T. brucei and found almost exclusively within the 3′ UTR (untranslated region) of L. major mRNAs. Moreover, LmSIDER2 can act as an mRNA instability element, and can down-regulate the expression of the mRNA associated with this element.
In T. brucei, the endogenous pathway of RNAi (RNA interference) has been implicated in the silencing of retroposons and maintenance of genome stability (reviewed in [18] ). Recent studies established that RNAi activity was lost in two independent events during trypanosomatid evolution, once in the lineage leading to T. cruzi and a second time in one subgenus of Leishmania [19] . As a result, neither T. cruzi nor L. major are able to trigger a dsRNA (double-stranded RNA)-mediated degradation of complementary mRNAs.
Transcription and RNA processing
Transcription in trypanosomatid parasites is polycistronic [20] . Large gene clusters coding for functionally unrelated proteins are co-transcribed by RNAPII to yield polycistronic transcripts. A small number of RNAPII transcription factors have been identified [1, 21] . In T. brucei, RNAPI transcribes the rRNA gene cluster and, surprisingly, this enzyme also mediates the transcription of two life cycle stage-specific mRNAs, bloodstream-form VSGs and procyclic-form procyclins [20] . During mRNA maturation, polycistronic pre-mRNA units are processed into monocistrons by two coupled cleavage reactions. Trans-splicing attaches a capped 39-nt SL (spliced leader) sequence at the 5′ end of virtually all mRNAs, and the 3′ end is polyadenylated. A common pyrimidine-rich tract located between two adjacent coding regions is the signal that directs both processes and governs the co-transcriptional RNA processing (reviewed in [11] ) ( Figure 1 ). Since SL sequence is added only 30-100 nucleotides upstream of the translation initiation ATG codon, trypanosome mRNAs contain relatively short 5′ UTRs. A recent study using high-throughput RNA sequencing in T. brucei has demonstrated that most genes have between one and three alternative splice-acceptor sites, but contain several polyadenylation sites [22] .
Polycistronic transcription implies that all of the genes forming a polycistronic gene cluster are transcribed at the same rate. However, it is known that monocistronic transcripts of adjacent genes might show different steady-state levels or even have a developmentally regulated pattern of expression. This denotes that trypanosomes have a unique reliance on post-transcriptional processes to regulate gene expression. The latest reports of different trans RNA splicing events in precursor RNAs suggest that alternative trans-splicing also exerts a very important role in the control of gene expression in trypanosomatids ( [23] [24] [25] ; reviewed in [26] ).
Transcription initiation by RNAPII in trypanosomes seems to be regulated by histone modifications. Recent studies on histone variants and chromatin remodelling has pointed to epigenetics playing an important role in transcription regulation in these parasites (reviewed in [3] ). Some of the strand-switch regions separating polycistronic gene units have been shown to be enriched with transcription initiation sites (divergent strand-switch regions), whereas others preferentially contain sites of transcription termination (convergent strand-switch regions). In this context, histone variants associated with both regions are different and it was proposed that acetylated and methylated histones present on strand-switch regions of divergent gene arrays are implicated in the initiation of bidirectional transcription (reviewed in [3] ). In addition, epigenetic mechanisms involved in controlling expression of virulence factors have been described in T. brucei and apicomplexan parasites (reviewed in [27] ).
The transcriptome is the set of all RNA molecules transcribed in a cell/ organism reflecting the genes that are being actively expressed at a given time. Some transcriptome studies showed that only a small proportion of mRNAs is regulated throughout the parasite's life cycle, whereas others suggested that up to 25-50% of differentially expressed genes can be present in some trypanosome forms (reviewed in [28] ). The presence of an mRNA in a given life cycle's stage does not guarantee its translation. Once processed, the mature mRNA needs to be exported to the cytoplasm to be translated efficiently, protected until translation or degraded. These points will be the subject of the next sections.
mRNA turnover and RNA-binding domain proteins mRNA turnover in trypanosomatids
The complex life cycle of trypanosomes imposes important changes in morphology, metabolic processes, and in transcription and translation rates. In the absence of a promoter-driven control of transcription, specific mRNA stabilization/ destabilization are major mechanisms contributing to developmentally regulated gene expression [29] . Experimental evidence indicates that specific rates of decay control the steady-state level of different mRNAs. These processes are modulated by at least three factors: cis-acting signals, trans-acting factors and the apparatus implicated in the turnover or degradation of mRNAs [30] . A cis-acting element involves a non-coding DNA/RNA sequence that acts from the same molecule (intramolecular action). On the other hand, a trans-acting factor means a diffusible factor, usually a protein, which acts from a different molecule to regulate a target gene (intermolecular action).
The stage-specific stabilization/destabilization of several transcripts in trypanosomes has been studied [26] . However, the implicated cis-and trans-acting elements have been identified only for a few of them (for a review, see [29] ). Different U-rich instability elements were found in the 3′ UTRs of several developmentally regulated transcripts in TriTryps, and structural AU-rich RNA elements enriched in procyclic-specific mRNAs were found in T. brucei. Longer (~100-500 nt) sequence elements have also been described, such as a regulatory 450-nt sequence element responsible for the amastigote-specific expression of amastin mRNA in Leishmania spp. Studies performed in T. cruzi provided the first report describing the RBPs (RNA-binding proteins) implicated in the stage-specific expression of a transcript. TcUBP1 (T. cruzi U-rich RBP1), a destabilizing factor, interacts with TcUBP2 and TcPABP1 {T. cruzi PABP1 [poly(A)-binding protein 1]} in order to regulate the expression of SMUG (small mucin gene) mRNA [31] . The binding of TcUBP1 to an AU-rich sequence element triggers the formation of the ternary mRNP [messenger RNP (ribonucleoprotein)] complex, which in association with other yet unidentified factors, mediates the stabilization of the transcript in the epimastigote form of the parasite [32] (Figure 2) . Conversely, none of the trans-acting factors are able to interact with the SMUG transcript in infective trypomastigotes, leading to the destabilization of the mRNA [2] .
RNA degradation in kinetoplastids share similar pathways to those described for other eukaryotic cells. Homologues for most of the enzymes that degrade mRNA in yeast and mammalian cells are present in trypanosome genomes [30] and two possible routes for mRNA degradation have been described. The constitutive pathway usually operates over stable mRNAs that have previously been translated. An initial de-adenylation step by the CAF1 (carbon catabolite repressor protein 4-associated factor 1)-NOT (negative on TATA) complex is followed by the action of yet unidentified decapping enzymes that remove the protective cap structure [33] . The later action of exoribonucleases from the 5′ end, or the exosome from the 3′ end, mediates the degradation of mRNAs. The degradation of stage-specific expressed mRNAs is mediated by a different, and regulated, pathway. The rapid degradation of these short-lived transcripts is triggered by sequences present in the 3 ′ UTR, which mediate the interaction with specific proteins that subsequently recruit the degradation machinery. This route seems to be independent of de-adenylation and involves decapping enzymes that ensue the activity of 5 ′ →3 ′ exonucleases such as XRNA (exoribonuclease A) (the XRN1 orthologue) [26] .
RBPs
It has been reported that stage-specific post-transcriptional regulation is mediated by cis-acting signals located mainly at the 3 ′ UTRs of mRNAs [34, 35] . Genome analysis of TriTryp data provides a large evidence of RNA-binding domain proteins, but a comprehensive characterization of RNA-protein interactions remain elusive. Consistent with the fact that kinetoplastid parasites regulate gene expression through post-transcriptional mechanisms, conserved RBPs were identified in the three genomes. There are three major classes of RBPs involved in post-transcriptional gene expression regulation: (i) RRM (RNA-recognition motif)-containing proteins, (ii) CCCH proteins, and (iii) PUF (Pumilio and Fem-3-binding factor) family proteins. A survey of the state-of-the-art of TriTryp RBPs will be discussed below.
The RRM proteins are modular factors that contain an RNA-binding domain and auxiliary domains mainly involved in protein-protein interactions. The RRM, the RNA-binding domain, comprises approximately 90 amino acid residues with a typical βαββαβ topology. It contains two signature sequences involved in RNA recognition, RNP2 and RNP1, which form the central part of the RRM β-sheet. It was observed that most of these proteins have a single RRM domain and possess a low sequence similarity with their heterologous partners. RRM-containing RBPs are involved in a large number of processes through specific interactions with RNA [29] .
A lower number of genes encoding RRM-type proteins have been observed in TriTryp genomes compared with higher eukaryotes. The total number of RRM proteins in TriTryps varies according to the species examined (from ~80 in T. brucei and L. major to ~140 in T. cruzi). This difference is presumably due to the hybrid nature of the CL Brener clone utilized as the reference strain for the T. cruzi genome project [1] . Interestingly, TriTryps possess a similar set of RRM proteins, suggesting that the post-transcriptional mechanisms of RNA processing and gene regulation are conserved in kinetoplastids. The presence of organism-specific RRM proteins during evolution could somehow be indicating that these proteins have co-evolved with their target mRNAs [36] .
The CCCH-type proteins are defined by the C-X 4-15 -C-X 4-6 -C-X3-H zinc-finger motif. The total number of CCCH proteins in TriTryp genomes is similar to the number in higher eukaryotes [37] . The first trypanosomatid CCCH protein studied was identified in T. brucei by Hendriks and colleagues ten years ago (for more details see the outstanding review [29] ), and today 50 proteins have been mapped in the genome of the African parasite. Most of these sequences are annotated as hypothetical proteins and contain a single CCCH domain, suggesting that these RBPs may act as modular components by co-operating with distinct sets of partner proteins.
Puf proteins regulate mRNA stability and translation in eukaryotes. Trypanosomes and Leishmania spp. contain at least ten Puf proteins (reviewed in [30] ). A bioinformatics analysis of the T. cruzi Puf family protein initially revealed some putative binding targets [38] . More recently, three Puf proteins have been characterized in detail: PUF6, PUF7 and PUF9. TcPUF6 regulates target transcript levels via a differential association with mRNA degradation complexes during the parasite's life cycle (reviewed in [3] ). TbPUF7 (T. brucei PUF7) is a nucleolar protein that associates with a nuclear cyclophilin, and is involved in rRNA maturation [39] , whereas TbPUF9 regulates mRNAs encoding proteins involved in the replicative processes (see [3] ).
Regulating mRNA translation
In most eukaryotes, pre-mRNAs acquire a m 7 G (7-methyl guanosine) cap at the 5 ′ end by a 5 ′ -5 ′ triphosphate linkage during transcription elongation. As mentioned earlier, the trans-splicing reaction adds a capped SL molecule to the 5 ′ end of virtually all mRNAs. Besides the 5 ′ m 7 G, the acquired cap is complex. It is called a cap4 structure due to methylations of the first four nucleotides (for a review, see [11] ). A slightly divergent eIF (eukaryotic initiation factor), eIF4E, links mRNA translation with cap-binding in the cytoplasm, whereas the rest of the factors required for translation initiation in kinetoplastids seem to be conserved as compared with those of other eukaryotes. Nevertheless, very little is known about this process in these parasites (for a review, see [30] ).
Translational control can be exerted globally or specifically over mRNAs in trypanosomes. The global response is subject to external stress such as starvation and heat shock, which causes a decrease in active translating ribosomes (polysomes) and therefore a decrease in protein synthesis (reviewed in [3] and references therein). In addition, ribosome-loading on to mRNA is affected during developmental changes in T. brucei [40] . Thus translation in trypanosomes is affected by stress or developmental conditions.
The specific pathway of mRNA translational control involves sequences preferentially found in 3 ′ UTRs of mRNAs, initially identified in mRNAs of procyclins, the major surface protein of the insect-dwelling T. brucei procyclic trypomastigotes. This 3 ′ UTR has three sequence elements of which two have positive effects on translation efficiency and transcript stability, whereas the third acts negatively on translation in bloodstream forms of the parasite (for a review, see [41] ). Recently, TbZFP3 (T. brucei zinc-finger protein 3), a CCCH-class RBP, has been identified as the developmental regulator involved in the differential translation of procyclin mRNA in parasites residing inside the fly insect vector [42] . TbZFP3 seems to counteract the activity of a translational repressor competing for the same RNA sequence element [42] . Although progress has been made in the identification of translation-regulatory sequences, no further mechanisms have been described regulating translation of specific transcripts. Cis sequences involved in translation efficiency and regulation have been identified in all TriTryp species. Some of these are an element in the 3 ′ UTR of SMUG mRNA in T. cruzi, a pyrimidine-rich element in the 3 ′ UTR of HSP83 (heat-shock protein 83) mRNA, and the 3 ′ UTR of amastin mRNA, the last two in Leishmania (for reviews, see [2, 30] ).
Granules of mRNA such as P bodies (processing bodies) and SGs (stress granules) are involved in post-transcriptional regulation of gene expression [43] . P bodies are constitutively present in the cell and can grow in size and number when cells are perturbed. SGs only arise under cellular stress. P bodies contain mRNA and proteins involved in translational repression, mRNA decapping, 5 ′ →3 ′ mRNA decay, NMD (nonsense-mediated decay) and the miRNA (microRNA) pathway [44] . Initially, P bodies were thought to be the place where mRNA was recruited to be degraded. More recently, a function as mRNA storage depots has been assigned to these cytoplasmic structures (for a review, see [43] ). By contrast, SGs are stalled 43S translation pre-initiation complexes, mainly composed of mRNA, translation initiation factors and 40S ribosomal proteins. SGs are thought to function as mRNA triage centres during stress. Nevertheless, P bodies and SGs share several protein components [44] . P bodies are constitutively present both in T. cruzi and T. brucei, and contain proteins involved in translational repression [DHH1 and RAP55 (RNA-associated protein of 55 kDa)] and 5′→3′ exonucleolytic cleavage (XRNA) [45, 46] . In T. brucei parasites, SG-like structures appear in response to heat shock [46] . The protein composition of this kind of granule seems to be similar to that of mammalian SGs, containing both PABP1 and PABP2, and several eukaryotic initiation factors (eIF4E1-4, eIF2A and eIF3B) [46] . It seems that heat-shock SGs in T. brucei are formed by stalled preinitiation complexes as in mammalian cells. mRNA and/or mRNA-associated factors from both P bodies and SGs are in equilibrium with the translation machinery.
Both T. cruzi and T. brucei respond to starvation stress by recruiting poly(A) mRNA to cytoplasmic granules that are similar to P bodies from yeasts [45] . These granules contain PABP1, PABP2, eIF4E1, DHH1, XRNA and several RRM-type RBPs that are exclusive from trypanosomes, but does not contain other translation initiation factors (eIF3B, eIF4G) or ribosomal proteins. Protein components from P bodies, SGs and other mRNPs converge in these granules of mRNA upon starvation. Concomitant with the appearance of mRNA granules there is a reduction in polysomes (Figure 3) , suggesting that these structures contain transcripts from the translation pool. During starvation, transcripts are protected from degradation and kept translationally silenced in mRNA granules [45] . Upon recovery in high-nutrient conditions, mRNA granules disassemble and transcripts can re-engage translation (Figure 3) . mRNA granules act as storage locations in the cytoplasm under natural starvation conditions, allowing later re-use of transcripts [45] .
Co-regulation of transcripts encoding proteins with related functions
Eukaryotic genetic expression programmes involve multiple steps of RNA metabolism. Recent findings demonstrate that multiple mRNAs with a shared functional relationship are targets of the same regulatory event. Different transcripts whose protein products are necessary for the same biological pathway are then processed, exported, stabilized, localized and/or translated in a co-ordinated manner. This is achieved by an mRNP complex-driven organization of different mRNAs into cohorts of functionally related members. Typically each set of transcripts harbour a common USER (untranslated sequence element for regulation) within the non-coding regions, which mediates the interaction with one (or more) sequence-specific RBPs. The complement of trans-acting factors that regulate multiple mRNAs along a co-ordinated pathway of RNA processing is termed the post-transcriptional RNA operon (reviewed in [47] ) (Figure 4 ). Post-transcriptional operons have been identified in budding yeast, fruit fly and mammalian cells, and their potential importance in processes such as immune and stress response, oxidative metabolism, circadian rhythms and disease have been described (reviewed in [47] ). The organization of transcripts within post-transcriptional operons allows eukaryotic cells to manage products of genes dispersed throughout their genome in a flexible fashion that can be rapidly restructured in response to alterations in the environment.
The existence of post-transcriptional operons was recently explored in trypanosomes. Experimental evidence indicates that, during differentiation, the T. brucei transcriptome is organized into several clusters of co-regulated transcripts and that some of them include functionally linked members [28] . Likewise, steady-state transcriptome analysis of the four major life cycle stages of T. cruzi revealed that genes coding for proteins with a similar function are upor down-regulated as a group in a stage-specific manner [48] . It was also shown that groups of genes are differentially expressed at the RNA level throughout development in Leishmania spp. [49] . These reports demonstrated that several clusters of mRNAs have a behaviour consistent with the post-transcriptional operon model. However, in order to further characterize them it is necessary to search for shared USERs in each cohort of transcripts. The identification of these cis-acting elements will allow the subsequent detection of the trans-acting factors that organize each group of transcripts.
Albeit incomplete, there is additional experimental evidence suggesting the presence of post-transcriptional operons in trypanosomatids. For example, it was demonstrated in T. brucei that a group of stage-regulated nuclear-encoded mitochondrial proteins share a specific sequence motif (reviewed in [26] ). Additionally, a common element implicated in the co-ordinated regulation of a family of promastigote-enriched mRNAs was found in L. mexicana [50] . In this context, there are a few examples of RBPs that interact with a functionally related set of transcripts in trypanosomes. It was shown that the protein TbDRBD3 (T. brucei double RNA-binding domain 3) regulates the abundance of a specific subset of mRNAs [3] , and that two RBPs from T. cruzi, TcUBP1 and TcRBP3, preferentially associate with a set of functionally related transcripts bearing a shared RNA motif that is recognized by each protein [51] . All of the examples mentioned above provide starting evidence to further explore the organization of trypanosomal transcriptomes as modules of functionally related mRNAs.
Conclusions
The completion of the TriTryp genomes has flooded this field of research with valuable information allowing the characterization of numerous mRNA sequences, including RBPs and mRNA metabolism factors. This information is helping us to understand the mechanisms that these parasites use to control gene expression. The model of trans-acting factors governing regulated gene expression through binding to specific sequences in the 3 ′ UTR of mRNA has grown from a few targets to large sets of functionally related transcripts. These post-transcriptional operons could explain how regulation of gene expression is achieved co-ordinately in organisms where gene-specific transcriptional control seems to be absent. In these pathogenic parasites, it is the protein composition of mRNP complexes that will drive the fate of the mRNA. It remains to be determined where and when the transcript encounters each RBP, since remodelling of mRNP complexes can seriously modulate mRNA abundance and translatability. Given that the behaviour of RBPs and factors involved in mRNA metabolism could be affected by post-translational modifications, future work should be directed towards the identification of the signal transduction cascades linking environmental stimulus and developmental changes with mRNA metabolism in trypanosomes. This chapter cites only a small number of references. We apologize to researchers whose work was not referenced due to space limitations. Work in our laboratory was performed with the financial support of the Agencia Nacional de Promoción Científica 
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